Linking Frizzled and Wnt signaling in Drosophila development.
Drosophila Frizzled-2 (Dfz2) has been identified as a putative fly Wingless (Wg) receptor. Although Dfz2 shows significant homology with Fz, a protein that operates in the mechanisms that establish planar polarity in Drosophila epithelia, any clear evidence for an involvement by Fz in a Wnt signaling pathway has hitherto been absent. Here we describe the planar polarity phenotypes of loss-of-function and overexpression of Fz in the developing Drosophila eye and find it almost identical to the loss-of-function or overexpression of Dishevelled (Dsh - a protein operating in Wnt second messenger systems). In addition, we show that overexpression of Shaggy (Sgg - another component of the Wnt pathway) in the eye also causes a phenotype similar to Fz and Dsh. To test further the link between planar polarity and Wnt signaling we misexpressed Wg in the developing eye and found it had a potent polarizing effect in the retinal epithelium. Since the overexpression of Fz in the developing eye gave a phenotype consistent with activating the Wnt pathway, we tested overexpression of Fz in the developing embryonic ectoderm and found that it phenocopied overexpression of Wg. To check that Fz was indeed able to activate a Wnt pathway we overexpressed it in Drosophila tissue culture cells and observed the characteristic phosphorylation of Dsh that occurs in response to Wnt signaling. Taken together our results significantly strengthen the case for Fz acting in a Wnt signaling pathway in Drosophila.